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Utah Department of Environmental Quality
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TMDL Section
Mill Creek TMDL
Waterbody ID Mill Creek
L ocation Grand County, Utah HUC# 14030005
TMDL Poallutants of Concern Temperature

Total Dissolved Solids (TDS)

Impaired Beneficial Uses

Class 3A: Protected for cold water species of game fish and
other cold water aquatic life, including the necessary aquatic
organismsin ther food chain.

Class 4: Protected for agricultural usesincluding irrigation of
cropsand stock watering.

L oading Assessment

Temperatur e exceeds 20° standard during summer months
asaresult of solar heating, low flows and degraded riparian
condition.

Current TDSin Mill Creek meets state standar ds. Pack
Creek atributary to Mill Creek exceeds state standardsasa
result of groundwater inputsand irrigation return flow.

Water Quality TargetdEndpoints

Temperature

TDS

Temperature not to exceed state standard relative to
assessment criteria.

TDS not to exceed state standard for agricultural use.
Footnote 4 states TDS limits may be adjusted if such
adjustment does not impair the designated beneficial use of
the receiving water .

Implementation Strategy

Temperature

TDS

Toattain atemperaturereduction in Mill Creek thisTMDL
recommends maintaining the 3 cfs (or total creek flow) below
the Sheley diversion asrequired by the BLM and improving
riparian condition in areasidentified as degraded riparian
condition.

Delist based on assessment that thereisno current impact
on the agricultural defined beneficial use.

Thisdocument isidentified asa TMDL for Mill Creek and is officially submitted to the U.S. EPA to act

upon and approveasa TMDL.




. INTRODUCTION

Mill Creek isatributary of the Colorado River, located in southeastern Utah HUC #14030005.
Exceedence of Utah water quality standards for temperature and total dissolved solids were
documented a one or more of the following state monitoring sites 495639, 495640, & 495646.
Monitoring occurred during the intensve monitoring cycle from July 1997- June 1998. Asaresult of
this monitoring effort, exceedences of Utah water quaity standards for temperature and tota dissolved
solids were documented. This TMDL document addresses these exceedences.

A Watershed Restoration Action Strategy (WRAYS) for dl activities to be established in the watershed is
not included with this document. The Utah Divison of Water Qudity will work with stakeholdersto
further develop the details of aWRAS. Implementation of recommendations in this document will be
done with full participation of dl interested and affected parties. During implementation, additiona water
quality datawill be collected. As aresult, targets will be re-examined. This document is considered to
be a component of the WRAS. In the event that new dataindicate that the targets used in thisandysis
are not appropriate or if new standards are adopted, the load capacity will be adjusted accordingly.
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| Figure 1 —Mill Creek Water shed

Mill Creek flows through the town of Moab. Surrounded by desert terrain, Moab has an eevation of
about 4,000 feet above sealevel. The LaSd Mountains, just 18 milesto the east, reach devations of
over 12,000 feet. The mountain valleys provide contrast to the panoramic view of the deserts and
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canyons below. This varied topography offers recreationa opportunities throughout the year. During the
last few years, the drainage basin has become world famous for mountain biking. The unique dick rock
trails, including the famous Sickrock Bike Trall, attract hundreds of thousands of bikers from across the
nation and around the world.

The Mill Creek Watershed isin a cold desert ecosystem with hot summers, cold winters and moderate
gpring and fal seasons. Mill Creek isapopular year-round recrestion area. While the stream corridor
islargely restricted to vehicle access, there are severa county roads, 4x4 vehicle routes, hiking,
mountain biking, and other recrestiond activities and events located within the stream corridor and other
parts of the watershed.

1. WATER QUALITY STANDARDS

Based on historica water quality data, water qudity of Mill Creek does not meet the standards set by
the State of Utah for its 3A & 4 designated beneficid use classfications. Mill Creek was originaly
listed asimpaired on the 1998 303d list. The Utah Divison of Water Quality (UDWQ) has adopted
numeric weter quality sandards for total dissolved solidsto protect the designated use of agricultura
waters. It has likewise adopted numeric water quality standards for temperature to protect the
designated use of a cold-weter fishery.

Table 1 — From Utah’s 2002 list of stream and river waterbodies needing TMDL analyses.

. Waterbody | Beneficial | Pollutant or Stressor | Priority Targeted
Water Quality f For
. Waterbody Name HUC Size Use Of For
Management Unit (Miles) Impaired Concern TMDL TMDL
P 2000-2002
Southeast Colorado |Mill Creek 14030005-005 41.14 3A Temperature Low No
Southeast Colorado  |Mill Creek 14030005-005 | 41.14 4 TOta'SE;'Ifds:'Ved Low No

Table 2 — Beneficial use class and pollutants causing impairment

Beneficial Use Classes ,
Waterbody (Impaired class shown inbold) mpairment

Total Dissolved Solids

Mill Creek 1C, 2B, 3A,4
Temperature

Table 3 — Explanation of beneficial use classifications for Mill Creek

Class 1 - Protected for useasaraw water source for domestic water systems

Class 1C - Protected for domestic purposes with prior treatment by treatment processes as required by the Utah
Division of Drinking Water.

Class 2 - Protected for recreational use and aesthetics.

Class 2B - Protected for secondary contact recreation such as boating, wading, or similar uses.

Class 3 - Protected for use by agquatic wildlife.

Class 3A - Protected for cold-water species of game fish and other cold-water aquatic life, including the necessary
aguatic organismsin their food chain.

Class 4 - Protected for agricultural usesincluding irrigation of cropsand stockwatering.
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Tables 1 through 3 show the TMDL datus, pollutants of concern and the beneficid use classification of
Mill Creek. Water quality standards have been set a aleve to protect and support the beneficial use.
The primary standards leading to an assessment of use impairment is the numeric criteriafor total
dissolved solids of 1200 mg/l and temperature of 20°C (68°F).

Public Law 92-500, the Federal Water Pollution Control Act (commonly referred to as the Clean
Water Act), enacted by Congressin 1972 and amended in 1977 and 1981, provides a nationa
framework for water qudity protection. The Clean Water Act recognizesthet it isthe primary
respongbility of the States to prevent, reduce and diminate water pollution; to determine appropriate
uses for their waters and to set water quality criteriato protect those uses. Section 303(d) of the Clean
Water Act requires that each state reviews and, if necessary, revisesits Water Quality Standards at
least once every three years. This serves to ensure that the requirements of state and federd law are met
and that water quality criteria are adequate to protect designated water uses.

[11. WATER QUALITY TARGETSENDPOINTS

The desired god for the TMDL isto meet state water quaity standards for the designated beneficid
uses of the waterbody. The target endpoint for temperature isto obtain a 3A beneficid use classfication
standard of < 20° as defined by the assessment criteria. The target endpoint for tota dissolved solidsis
to obtain an instream concentration of < 1200 mg/l as defined by the assessment criteria However an
exemption to the 1200 mg/l sandard is dlowed if such adjustment does not impair the designated
beneficia use of the receiving water. Endpoints identified to achieve the TMDL coincide with the goals
and objectives associated with the WRAS.

Endpoint Identification
1. TDS< 1200 myg/l
2. Temperaure < 20° Cesus
3. Riparian Regtoration approximately 6 miles
4. Minimum 3 cfsflow below Sheley Diverson

V. TECHNICAL ANALYSS & SIGNIFICANT SOURCES

Temperature
Factors affecting temperature in Mill Creek include:
%5 Reduced summertime flow (both natural and human-caused)
% Diversgon of water a the Sheley Diverson above the amount needed to maintain a 3.0 cfs
below the diverson
%5 High width to depth ratio (due to bedrock formation between the confluence of North Fork and
the Sheley Diverson)
%< Limited riparian habitat (due to bedrock formations, exotic vegetation, beaver depradation and
recregtional impacts)



Table 4 — Moab, Utah (425733) 1971-2000 Monthly Climate Summary

Jan | Feb| Mar | Apr [May | Jun | Jul | Aug| Sep | Oct |Nov| Dec [Annual
Average Max. Temperature (F) 442 527 640 729 832 941 98 974 834 749 561 460 730
Average Min. Temperature (F) 199 261 3483 419 499 574 637 630 532 405 287 214 419
Average Total Precipitation (in.) 069 057 087 095 08J 043 079 089 089 114 083 069 9.42
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| Figure 2- Moab, Utah (425733) 1971-2000 M onthly Climate Summary

The following application of a smplified gpproach in predicting the effect of shading on stream
temperatures shows that a 36% (11% more than current conditions) reduction in solar radiation will
permit the stream to meet its temperature criteriafor cold water fisheries.

To determine the effect of restored riparian vegetation on stream temperatures, a Smple model
published in EPA’s Water Quality Assessment: A Screening Procedure for Toxic and
Conventional Pollutants in Surface and Ground Water — Part 1 (1985) was used. The model
predicts a stream equilibrium temperature based upon average dewpoint temperature for the critica time
period (July & August), mean daily windspeed and the net incoming solar radiation. The estimated
reduction in solar radiation due to stream shading was derived from guiddines set forth by Plunowski

(1968).




Tq (average dewpoint temperature for August) = 40°F
U (mean daily windspeed) = 9.2 mph
He, (Net incoming shortwave radiation) = 2188 btu/ft%/day

Equilibrium temperature (E;) under unshaded conditions
a f(U) = 70+0.7(U?

b T=(E+Ty)/2

C. B=0.255-0.0085(T)+0.000204(T?)

d. K=15.7+(B+0.26)(f(U))

e E+1=Tq+Ha/K

Table 5— Solar & Climatedatafor Mill Cr eek
Month Solar Radiation | Solar Radiation | Average Dewpoint | Mean Wind
KWh/n?/day BT U/ft*/day Temperature (°F) | Speed (mph)
July 7.3 2314.65 40 9.4
August 6.5 2060.99 40 9.1

The wind speed function f(U) is computed once and the dewpoint temperature (Ty) isinitidly used in
place of the equilibrium temperature (E). If E and E.; differ by more than 1° than B, isusedin
equation b and the procedure is repeated until convergenceis attained. After three iterations of the
modd the equilibrium temperature of Mill Creek under unshaded conditions was found to be 29°C. As
can be seen in Figure 3 temperature rarely rises above 22°C indicating that a 25% reduction currently
exiss as aresult of riparian cover dready in place.

After gpplying an additiond 11% reduction over current conditions in incoming solar radiaion
(Hs=1860 btu/ft*/day) the new equilibrium temperature was found to be 19.74°C, which meets the
date criteriafor cold-water fisheries.

Basad on the above information it is clear that without implementation of some practices to reduce solar
radiation or increase the flow of cooler water the temperature in Mill Creek will continue to exceed the
date’' s 20 degree Casus standard during the summer months.



Mill Creek @ U191 Crossing (site 495639)
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| Figure 3—Mill Creek temperatur e from Intensive Monitoring 1997-1998.

A Proper Functioning Condition (PFC) assessment of the riparian areain Mill Creek canyon was
conducted between 1995 and 1998 (see figure 4) by the Bureau of Land Management. This assessment
identified areas in the canyon that were classified as functiona at risk. Riparian plantings and streambank
improvement practices will have a pogtive affect on the temperature in Mill Creek.
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| Figure 4 —Mill Creek Canyon PFC assessment (Information from Bureau of Land Management).

Total Dissolved Solids

Total dissolved solidsin Mill Creek do not exceed state standards as can be seen in Figure 5. The
lowest site monitored on Mill Creek (495639) hasa TDS well below the standard. Asdepicted in
figure 5 at station 495646 the TDS exceedence occurs only in Pack Creek, atributary to Mill Creek.
The average vauefor TDS in Pack Creek a dte 495646 figure 5 & table 6is 1111 mg/l. The low
degree of exceedence seen would indicate thet it is probably within the satistical variability of 1200

mg.

Flow in Pack Creek isminima during theirrigation season from May through September. FHlow during
this period is attributed to ground water inflow and irrigation return flow. TDS in both the groundweter
and the irrigation return flow are the only identified potential sources of TDSin Pack Creek. Observing
that TDS exceedence occurs primarily during the non-irrigation season suggests a high likelihood of
natural sources. In accordance with state water quality standards allowances can be made to adjust the
numeric TDS criteriaif the defined beneficid useis not impaired. The primary source of water used for
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TDS (mg/l)

TDS (mg/l)

irrigation in this basin isfrom Ken's Lake, Mill Creek below the Sheley diversion and Pack Creek; none
exhibit ahigh TDS concentration. Water at the mouth of Pack Creek where water quality is monitored

is representative of return flows and groundwater. It is not the water used for agriculture in the basin and
isdiluted by Mill Creek where no exceedence occurs.
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Figure 5 — Total dissolved solidsin Mill Creek & Pack Creek

Table 6 — TDS data for Pack Creek at U191 crossing site 495646

TDS
mg/l

Date Flow

7/31/1997 1188

8/28/1997 1304

9/18/1997 1288

10/29/1997 1302

11/19/1997 1284

1/14/1998 1292

Date

TDS
mg/l

Flow
cfs

2/18/1998

3.5 1298

4/1/1998

5 1270

5/6/1998

2 1174

5/21/1998

5 1206

6/3/1998

5.5 252

6/24/1998

6 474
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V.

\Y,

\Y,

MARGIN OF SAFETY AND SEASONALITY (MOS)

Temperature

Temperature exceedence only occurs during the summer months as can be seenin figure 3.
Improvement in riparian condition should result in increased shading and a significant reduction in solar
radiation inputs. Maintaining the minimum 3 cfs (or tota creek flow) below the Sheley diverson
(summer temperature measured at 19° C above diverson) during the summer months will further reduce
the temperature in Mill Creek to comply with state standards. The MOS will dso indude future
monitoring to evaluate the effectiveness of restoring the riparian corridor through application of these
BMP's.

TDS
The MOS will include future monitoring and tracking to assure water qudity standards are met for the
agriculturd defined beneficid use.

I. ALLOCATION OF LOAD REDUCTIONS OR MANAGEMENT PRACTICES

Temperature
Temperature reductions will be attained by:

&< Maintaining a3 cfs or total creek flow below the Sheley diverson
% Riparian plantings and streambank BMP's

The following practices have been identified that would reduce Mill Creek water temperaturesto bring
conditionsinto compliance with the standard for Class 3A waters.
1. Provide higher stream flows during summer. At aminimum this should include maintaining the
BLM required 3 cfs flow immediately below the diversion to Ken's Lake.
2. Increase water depth by narrowing the stream channel with restoration techniques involving use
of heavy equipment (bottom 14 miles).
3. Plant and protect riparian vegetation to increase shading a minimum of 11% (control tamarisk,
restore natives in the bottom 14 miles) to attain water quaity standard.
Channd dterations will not be considered unless other efforts to achieve endpoints are not successful.

I1. PUBLIC PARTICIPATION

Information concerning the Mill Creek TMDL has been distributed throughout Moab. A brochure was
devel oped to help people understand TMDL's. A public meeting and open house were held to explain
the assessment and recommendations to those interested. The main land manager in the basnisthe
BLM. Thelocd BLM officeis represented on the Technical Advisory Committee for the watershed, as
are other mgor stakeholders. The TMDL report was posted to the Divison of Water Quality’ sweb
gte on the internet and a comment period of 30 days was offered.
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A Technicd Advisory Committee was etablished for the development of the TMDL. Table 7 shows
the committee membership and the interests' they represent.

Table 7 - Technical Advisory Committee members

NAME REPRESENTING EMAIL PHONE #
Mike Allred Div. Water Quality mallred@deq.state.ut.us 801-538-6316
Don Andrews NRCS don.andrews@utmonticel.fsc.usda.gov 435-587-2481 ext 18
IAnn Marie Aubry  [BLM Ann_Marie_Aubry@ut.bim.gov 435-259-2173

Louis Berg

Div. Wildlife Resources

nrdwr.Ilberg@state.ut.us

435 636-0268

George Carter

Moab SCD, Irr Co.

geoann@citlink.net

435-259-1413

Kathrine Foster

Forest Service

kfoster01@fs.fed.us

435-636-3503

Michael Johnson

Extension

michaelj@ext.usu.edu

435-259-7558

Dale Pierson

Spanish Valley WCD

dpierson@lasal.net

435-259-8121

Todd Stonely

Div. Water Resources

TSTONELY.NRWRES@state.ut.us

801 538-7277

Mark Page

Div. Water Rights

MPAGE.NRWRT @state.ut.us

435-637-1303
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